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Abstract
Purpose After 25 years of practice and positive results of
the Rehbein-procedure (RB) for children with Hirsch-
sprung Disease (HD), we changed to the less invasive
transanal endorectal pull through (TERPT). The aim of this
study was to compare short- and mid-term complications of
these two procedures in our patients with HD.
Methods Retrospective data of 50 HD patients were
analyzed. Of these patients, 25 underwent RB (2000–2006)
and in 25 the TERPT was performed (2005–2009). Medical
records were reviewed to score complications and out-
comes. Differences were analyzed using Chi-Square and
Mann–Whitney U tests.
Results All RB patients (100%) were given a colostomy
compared with four patients (16%) in the TERPT group
(p \ 0.001). The average age at surgery in the RB group
was 191 days whereas this was 72 days in the TERPT
group (p \ 0.01). The mean length of time of surgery in
the RB group (158 min) was not significantly different
from that in the TERPT group (183 min). Ganglion cells
were located in all specimens at the proximal end of the
specimens. The median time to first feeding significantly
decreased from 2 days (range 1–11) in the RB group to
1 day (range 1–3) in the TERPT group (p \ 0.001). The
median length of hospital stay decreased in the TERPT
group (8 days) compared with the RB group (10 days)
(p \ 0.001). There was a significant reduction in post-
operative obstructive symptoms during the first 6 months
in the TERPT group (48%) compared with the RB group
(84%) (p = 0.016). Postoperative enterocolitis decreased
from 40% in the RB group to 24% in the TERPT group
although this was not statistically significant.
Conclusions The introduction of TERPT reduced the
need for colostomies; it shortened days to first feeding after
surgery and reduced hospital stay. It also improved short-
term outcome with less obstructive symptoms. We reco-
mmend TERPT surgery as a first choice in children with
HD. we consider the RB now to be obsolete.
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Introduction
The Rehbein-procedure (RB) for children with Hirsch-
sprung Disease (HD) is one of the techniques mostly used
in Europe for the past 25 years [1, 2]. In our clinic good
long-term results were seen despite the fact that a relatively
large aganglionotic segment was left in situ compared with
other techniques as the Soave, Swenson, or Duhamel pro-
cedures [3]. The long-term results showed slightly more
constipation after RB but less soiling compared with other
techniques. We concluded at that time that the RB was not
as obsolete as was suggested by others [3, 4].
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However, more than a decade ago De la Torre and Langer
almost simultaneously described a less invasive technique for
HD [5, 6]. The transanal endorectal pull through (TERPT) is
a one-stage-procedure (no colostomy required) and it does
not require a laparotomy or laparoscopy, but is fully per-
formed transanally. Risks of contamination and adhesion
formation are minimal and the procedure does not damage
the pelvic structures [7]. In our clinic the TERPT was
introduced in 2005. Only a few studies compared older
techniques with the more recent TERPT [7–10]. The aim of
the present study was to compare short- and mid-term
complications and outcome of patients from our University
Hospital who underwent the RB or TERPT procedure.
Methods
All patients with HD who were treated at the Radboud
University Nijmegen Medical Centre (RUNMC) in the
Netherlands between 2000 until 2009 were included in the
study. Concerning pediatric surgery, the RUNMC is a
tertiary referral Hospital with a coverage area of approxi-
mately 5 million people. In 2004 and 2005 we transitioned
from the RB to the TERPT. The medical records of the last
consecutive 25 patients who had undergone a RB in the
period of 2000–2006 were collected to compare with the
first 25 consecutive patients who were treated with a
TERPT from 2005 until 2009. Patients who underwent
primary surgery at other medical centers were excluded.
The following data were retrospectively studied based on
the medical records: associated congenital anomalies, age
at surgery, weight at surgery, presence of colostomy,
details of all surgical procedures (length of surgery, length
of resected colon, level of the resection, presence or
absence of ganglion cells at the proximal end of the
anastomosis, amount of blood loss and blood transfusion),
time to first feeding, length of hospital stay, early
(\30 days) and late postoperative complications, mortality,
episodes of enterocolitis postoperatively, need for laxatives
and rectal irrigations and stool habits including continence
at the age of 4 years. Enterocolitis was defined as a period
of fever, food intolerance with watery, explosive, and
smelly diarrhea. Obstructive symptoms are defined as need
for dilatations or botuline treatment, prolonged need for
laxative treatment or bowel irrigations, or admission for
bowel obstruction. All symptoms except for age and weight
at surgery, length of aganglionosis, time to first feeding,
length of hospital stay, and episodes of enterocolitis were
scored as present or absent. Differences between the both
treatment groups regarding dichotomous variables were
analyzed using Chi-Square test, and regarding continuous
parameters Mann–Whitney U test was performed.
Results
There were 25 patients who underwent RB between 2000 and
2006, and there were 25 patients who underwent TERPT
between 2005 and 2009. Complete evaluation was carried
out in all 50 cases. Descriptive data of all cases are shown in
Table 1. There were no significant differences between the
RB and TERPT group regarding gender and associated
congenital anomalies, most often Down syndrome (16 vs.
12%, respectively) and congenital heart anomalies (28 vs.
8%, respectively). Age and weight at time of surgery were
significantly decreased in the TERPT group as compared
with the RB group (mean age TERPT group 72 days, mean
age RB group 191 days, p = 0.006). All RB patients were
given a colostomy in comparison to four of the TERPT
patients (p \ 0.001).
Surgical characteristics are given in Table 2. The med-
ian length of time of surgery in de RB group (155 min) was
Table 1 General characteristics
of Hirschsprung patients treated
with Rehbein or TERPT
procedure
ns not statistically significant
(p [ 0.05)
a Median (5–95% range)
Characteristics Rehbein (n = 25) TERPT (n = 25) p value
Male:female 23:2 20:5 ns
Congenital anomalies (%) 8 (32) 5 (20) ns
Colostomy (%) 25 (100) 4 (16) \0.001
Age at surgery in daysa 191 (68–2,278) 72 (18–3,637) \0.01
Weight at surgery in gramsa 6,990 (5,399–21,250) 5,360 (3,255–32,450) 0.01
Table 2 Surgical
characteristics of Hirschsprung
patients treated with the
Rehbein or TERPT procedure
ns not statistical significant
(p [ 0.05)
a Median (5–95% range)
Rehbein (n = 25) TERPT (n = 25) p value
Proximal end ganglionic cells (%) 25 (100) 25 (100) ns
Operating time (min)a 155 (68–256) 154 (108–317) ns
Length of resection (cm)a 15 (8–36) 25 (15–50) \0.001
Time to first feeding (days)a 2 (1–10) 1 (1–3) \0.001
Length of hospital stay (days)a 8 (5–45) 6 (3–25) 0.01
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not different from the TERPT group (154 min). During
both the RB and TERPT, ganglion cells were located in all
specimens at the proximal end of the anastomosis. The
median length of the resected bowel was 15 cm in the RB
group and 25 cm in the TERPT group. Intra operative
blood loss was similar in both groups and no transfusions
were needed in both groups. The median time to first
feeding significantly decreased from 2 to 1 day when we
compared the RB group with the TERPT. Also, the length
of hospital stay decreased significantly in the TERPT group
(6 days, range 3–25) compared with the RB group (8 days,
range 5–45).
There was no mortality in both groups. Early compli-
cations (\30 days) are given in Table 3. Wound infections,
early stenosis, leakage, sepsis, and relaparotomy were rare
and not different between the two groups. There were no
different episodes of enterocolitis seen in the RB group
(n = 1) compared with the TERPT group (n = 1).
However, in the follow-up of the first 6 months significant
changes were observed (Table 4). There were more
obstructive symptoms in the RB group than in the TERPT
group (p = 0.016). In the RB group 20 children needed
admission for bowel obstruction (versus 12 children in the
TERPT group), 5 children underwent botuline treatment
(compared with 4 children in the TERPT group), 15 children
had a prolonged need for laxatives (versus 9 children in the
TERPT group) and 7 children needed colon irrigations
(compared with 9 children in the TERPT group). In the first
6 months episodes of enterocolitis occurred in 40% of the
RB group and 25% of the TERPT group but this was not
significant. There were two cases with a incisional hernia in
the RB group. The follow-up was too short to properly
measure fecal continence because most children in the
TERPT group have not reached the age of potty training yet.
Discussion
The transanal endorectal pull through (TERPT) procedure
for Hirschsprung’s disease has proven to be a simple and
effective procedure. It was first described by de la Torre and
Langer in the late 1990s [5, 6]. The major advantages sug-
gested are that this procedure is less invasive, less painful,
has a shorter time to feeding, has a shorter hospital stay, and
gives a better cosmetic outcome with no abdominal scar [11].
However, only a few studies have actually compared the
TERPT with previous techniques. Most of our cases treated
with TERPT were performed at the age of 8–10 weeks, by
one or two surgeons at a single institute making comparison
more valuable. All patients in the TERPT group used rectal
irrigation pending surgery, thereby eliminating the need for a
colostomy. Because the RB was done at an average of
6 months it used to be preceded by a colostomy. This was
part of the protocol in all patients with RB as protection in
case of anastomotic leakage. Anastomotic leakage is theo-
retically less of an issue after the TERPT as the anastomosis
is just 1–2 cm above the dentate line. No colostomy is
obviously the first advantage of the TERPT procedure as this
rules out all colostomy-related complications. At present, in
many centers the TERPT is performed as soon as the diag-
nosis is made, even in small newborns [12]. We are also
considering surgery in the newborn which eliminates the
need for parents to start irrigations at home.
Although operating time was not different between the
RB and TERPT procedures, recovery was faster in the
TERPT group. This was reflected in the days until first
feeding and length of hospital stay. Thus, again in our
setting (single institute, same surgeons) the TERPT pro-
cedure appears to result in earlier recovery. Furthermore, it
is obvious that with no abdominal scars, the TERPT results
in excellent cosmetic outcome.
The length of resection was different in both groups. This
was not previously described by others. It can be explained
by the fact that with the Rehbein technique approximately
2–3 cm of aganglionotic rectum is left. The difference pos-
sibly also reflects the fact that the RB is an open procedure in
which the surgeon may have a better view of the transition
zone. This may result in smaller resections in the RB group
compared with the TERPT group. However, in both groups
all specimen had ganglion cells at the proximal resection site
and all were appropriate. The leakage rate did not differ
significantly between the RB (16%) and TERPT (4%)
Table 3 Early complications (\30 days) after the Rehbein and
TERPT procedure
Complications Rehbein, n (%) TERPT, n (%) p value
Wound infection 2 (8) 0 ns
Leakage 4 (16) 1 (4) ns
Stenosis 1 (4) 0 ns
Ileus 0 1 (4) ns
Pneumonia 0 0 ns
Sepsis 1 (4) 0 ns
Enterocolitis 1 (4) 1 (4) ns
Redo laparotomy 2 (8) 3 (12) ns
ns not statistical significant (p [ 0.05)
Table 4 Late complications (\6 months) of the Rehbein and TERPT
procedure
Complications Rehbein, n (%) TERPT, n (%) p value
Enterocolitis 10 (40) 6 (25) ns
Obstructive symptoms 20 (80) 12 (50) 0.03
Incisional hernia 2 (8) 0 ns
ns not statistical significant (p [ 0.05)
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groups. For the RB it was slightly higher than in most open
studies in which leakage rate varies between 5 and 11% [13].
However, all were protected by a colostomy. All could be
managed with abdominal drainage or conservative treatment
only and no anastomosis needed to be dismantled. All healed
without a further stricture of the anastomosis.
In the TERPT group the leakage rate was similarly low
as in other studies [14–16]. Leakage of the anastomosis is
less of a problem as the anastomosis is just above the
dentate line. Our case with an anastomotic leakage was
managed conservatively for 7 days with good outcome.
There was a significant higher amount of obstructive
symptoms (after 30 days) in the RB group compared with the
TERPT group (p = 0.02). Obstructive symptoms occurred
in 20 children in the RB group compared with 12 children in
the TERPT group. Less burden of obstructive symptoms is in
line with previous reports [7]. In line with this we observed a
trend towards fewer postoperative episodes of enterocolitis
30 days after surgery in the TERPT group as compared with
the RB group. Enterocolitis is often related to postoperative
obstructive symptoms. Enterocolitis is considered to be one
of the major and most serious complications of Hirsch-
sprung’s disease. It occurs mostly preoperatively, but it is
also seen postoperatively in approximately 9–17% cases
after TERPT. The variability in literature is most probably
related to the use of different criteria to define enterocolitis.
Postoperative enterocolitis seems to be related to the age at
which patients are operated (more enterocolitis at neonatal
age) [17]. However, leaving a shorter muscle cuff has also
been suggested to reduce the postoperative enterocolitis rate
[12]. We therefore changed our technique the last few years
and now only leave a 1–2 cm muscle cuff making it more a
Swenson-like procedure. This has been supported and rec-
ommended by others [18]. A shorter muscle cuff gives less
obstructive symptoms [19] and less episodes of enterocolitis.
There were no significant differences in enterocolitis
between the two groups in our study. However, comparing
the TERPT with a larger series of the Rehbein technique in
our hospital which we previously described, the TERPT has
less postoperative enterocolitis [3].
Continence can only be evaluated for children who are
at least 3 years old. The follow up of our study was too
short to properly measure fecal continence.
In conclusion, the introduction of TERPT reduced the
need for colostomies; it shortened days to first feeding after
surgery and reduced hospital stay. It also improved short-
and mid-term outcome with less obstructive symptoms.
Finally, no visible scars are seen after TERPT. We reco-
mmend TERPT surgery as a first choice in children with
HD and consider the RB now to be obsolete.
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